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Description 

1. FIELD OF THE INVENTION 

[0001] The present invention concerns the repair of 
skin and soft tissue defects, including wrinkles, in hu- 
man subjects. More particularly, it concerns a new ma- 
terial for use in non-surgical techniques that augment 
the volume of the dermis or subcutaneous tissue. By in- 
jecting a suspension of autologous cells, the invention 
provides long-term augmentation of the subadjacent tis- 
sue without the disadvantages that accompany the use 
of presently available materials. 

2. BACKGROUND TO THE INVENTION 

[0002] The injection of a material (an "injectate") into 
the body, and particularly into the face, to effect an aes- 
thetic result dates to the close of the nineteenth century. 
For example, the injection of paraffin to correct facial 
contour defects enjoyed a brief period of acceptance in 
the years prior to World War I. However, complications 
and the unsatisfactory nature of the long-term results 
caused the practice to be abandoned. The availability 
of injectable silicone gave rise to a virtual repetition of 
these events beginning in the early 1960's. Specially 
manufactured "medical grade 0 silicone solutions, e.g., 
Dow Coming MDX 4.4011, have been used on an ex- 
perimental basis in a number of approved test centers 
in the United States. Complications, such as local and 
systemic reactions to the silicone, migration of the injec- 
tate, and local tissue break down, have limited the use 
of silicone injections. Although the original proponents 
of silicone injections have continued their experimental 
programs with a limited number of subjects, it appears 
very unlikely that the technique will be adopted by the 
larger community of surgeons and physicians. Re- 
viewed in Matton, G., et ai., 1985, Aesthetic Plastic Sur- 
gery 9:133-40; Spira, M. & Rosen, T, 1993, Clin. Plastic 
Surgery 20:181-9. 

[0003] The poor results obtained by the injection of 
non-biological materials have prompted attempts to use 
foreign proteins, particularly bovine collagen, as an in- 
jectate. Although unprocessed bovine collagen is too 
immunogenic for injection into humans, the removal by 
enzymatic degradation of C- and N-terminal peptides of 
bovine collagen yields a material ("atelocollagen") that 
can be used in limited quantities If patients are pre- 
screened to exclude those patients who are immunore- 
active. Methods of preparing and using such products 
are described in U.S. Pat 3,949,073, U.S. Pat. 
4,424,208 and U.S. Pat. 4,488,911. The product has 
been sold as ZYDERM® brand of atelocollagen in solu- 
tion at concentrations of 35 mg/ml and 65 mg/ml. Al- 
though in widespread world wide use, as of 1987 there 
more than 200,000 subjects in the United States, the 
use of ZYDERM is associated by the development of 
anti-bovine antibodies in about 90 % of subjects and 



with overt immunologic complications in about 1-3% of 
subjects. DeLustro, F., et al., 1987, Plastic and Recon- 
structive Surgery 79:581 . 

[0004] Atelocollagen in solution proved to be less than 

5 completely satisfactory because the material is, within 
a period of weeks to months, absorbed by the subject 
from the site of injection without replacement by host 
material. Although protocols consisting of repeated in- 
jections have been contemplated, such programs are, 

10 in practice, limited by the development of immune reac- 
tions to the bovine atelocollagen, expense, and by pa- 
tient resistance. To overcome these limitations, bovine 
atelocollagen was further processed with glutaralde- 
hyde cross-linking, followed by filtration and shearing by 

'5 . passage through fine mesh. The production and use of 
this material is described in U.S. Pat. 4,582,640 and U. 
S. Pat. 4,642,117. A product produced accordingly is 
sold as ZYPLAST® brand of cross-linked bovine atelo- 
collagen. The advantage that cross-linking is intended 

20 to provide, an increased resistance to host degradation, 
is off-set by an increase in viscosity. The increased vis- 
cosity and, particularly, the irregular viscosity flumpi- 
ness") renders the material more difficult to use and 
even makes it unusable for certain purposes. See, e.g., 

25 U.S. Pat. 5,366,498. 

[0005] Moreover, some investigators report that there 
is no or only marginally increased persistence of ZY- 
PLAST compared to ZYDERM and that the duration of 
an injections 1 effects is at most about 4 to 6 months. Mat- 
so ti, B.A. & Nicolle, F.V., 1990, Aesthetic Plastic Surgery 
1 4:227-34; Ozgentas, H.E. et al., 1 994, Ann Plastic Sur- 
gery 33:171. In the experience of most practitioners 
there is noticeable absorption after about 4 to 6 weeks. 
[0006] The limitations imposed by the immunogenic- 

35 rty of bovine collagen products in humans have caused 
others to consider the preparation of human collagen 
from placenta, see, e.g., U.S. Pat. 5,002,071 and from 
surgical specimens, see, e.g., U.S. Pat. 4,969,912 and 
U.S. Pat. 5,332,802. Further processing of human col- 

40 lagen by cross-linking and other chemical modifications 
is required because human collagen is subject to the 
same degradative process as bovine collagen. 
[0007] Human collagen for injection that is derived en- 
tirely from a sample of the subjects own tissue is avail- 

45 able and sold under the brand name AUTOLOGEN™. 
There is no evidence that human collagen injections re- 
sult in more persistent effects than bovine collagen in- 
jections. Further, the use of autologous processed col- 
lagen is limited to subjects who have undergone a face- 

50 lift procedure, because the starting material for its pro- 
duction is the skin removed during this operation. Clear- 
ly then, although autologous processed collagen over- 
comes the immunogenicity of bovine collagen, it, like bo- 
vine collagen, does not provide long-term therapeutic 

55 benefits and is limited to patients who have undergone 
surgery. 

[0008] Others have injected a mixture of gelatin pow- 
der, e-aminocaproic acid and the subject's plasma ("Fl- 
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j BREL™") as an alternative to atelocollagen for the pur- 

f pose of augmenting the subadjacent dermis. Multicent- 

er trial, 1987, J. Am. Acad. Dermatol. 16:1155-62. 
[0009] FIBREL™'s action appears in part to depend 
upon the induction of a sclerogenic, inflammatory re- 
sponse to augment the soft tissue. Gold, M.H., 1994, J. 
Dermatologic Surg. Oncol. 20:586-90. Although the re- 
ports of FIBREL™ treatments state that they benefit a 
fraction of patients, see, e.g., Millikan, L, et al., 1991, 
J. Dermatologic Surg. Oncol. 17:223-29, the results can 
suffer from lumpiness and a lack of persistence. The use 
of FIBREL™ has also been limited by the discomfort as- 
sociated with the injections, and because physicians 
have found its preparation tedious. 
[0010] In summary, none of the available non-living 
injectable materials is wholly satisfactory for the pur- 
pose of augmenting the subadjacent dermis and soft tis- 
sue. 

[0011] The inability to obtain long-lasting results with 
atelocollagen injectates and the problems of using FI- 
BREL™ have prompted some to attempt to obtain and 
inject (graft) living adipose tissue to augment the sub- 
adjacent dermis and soft tissue. Good results in the cor- 
rection of major defects can be obtained when adipose 
tissue is surgically removed and reimplanted. See, e.g., 
McKinney, P. & Pandya, S., 1994 Aesthetic Plastic Sur- 
gery 18:383-5; Davies, R.E. et al., 1995 Arch of 
Otolaryngology- Head & Neck Surgery 121:95-100. 
However, for repairs that require placement of the graft 
by injection, the results are decidedly less favorable. 
Ersek, R.A., 1 991 , Plastic & Reconstructive Surgery 87: 
21 9-27. Thus, even though some beneficial results have 
been reported, see, e.g., Hambley, R.M. & Carruthers, 
J.A., 1 992, J. Derm. Surgery & Oncol. 1 8:963-8, the pro- 
ponents of the method concede that for most practition- 
ers the technique has yielded unsatisfactory results. 
Lewis.C.M., 1993, Aesthetic Plastic Surgery 17:109-12. 
Among the problems commonly encountered by physi- 
cians and subjects are the unpredictability and lumpi- 
ness of the results, which renders the procedure unsuit- 
ed for treating fine wrinkles, and a period of extreme 
post-injection swelling, which lasts between 4-6 weeks. 

3. SUMMARY OF THE INVENTION 

[0012] The present invention provides a method of 
correcting cosmetic and aesthetic defects in the skin of 
a subject by the injection of a suspension of autologous 
dermal fibroblasts into the dermis and subcutaneous tis- 
sue subadjacent to the defect. Typical defects that can 
be corrected by this method include rhytids, stretch 
marks, depressed scars, cutaneous depressions of 
non-traumatic origin, scaring from acne vulgaris, and 
hypoplasia of the lip. The cells that are injected, accord- 
ing to the invention, are cells that are histocompatible 
with the subject and that have been expanded by pas- 
sage in a cell culture system. In a preferred embodi- 
ment, the engrafted cells are derma! fibroblasts, which 



are derived from the culture of a biopsy specimen taken 
from the subject. 

[001 3] The invention further provides a method of ren- 
dering the passaged dermal fibroblasts substantially 
5 free of immunogenic proteins present in the culture me- 
dium so that they can be used to correct defects in the 
skin. The method comprises incubating the expanded 
fibroblasts for a period of time in protein free medium. 

10 4. DETAILED DESCRIPTION OF THE INVENTION 

[0014] The present invention is based, in part, on the 
recognition that the ideal material with which to augment 
the dermis and subcutaneous tissue subadjacent to a 

15 defect would be living cells of the tissue type that is nor- 
mally present in the dermis. The invention is also based 
on the recognition that an abundant supply of autolo- 
gous cells of the desired type can be obtained by cul- 
turing a biopsy specimen taken from the subject several 

20 weeks prior to injection. The invention is further based 
on the recognition that, after such a tissue culture ex- 
pansion, the autologous cells will contain a significant 
quantity of antigenic proteins, but that the antigenic pro- 
teins can be removed, prior to injection into the subject, 

25 according to the teaching of the present application. 

4.1 . METHODS OF OBTAINING AN INJECTABLE 
CELL SUSPENSION 

so [0015] The invention can be practiced by injecting any 
undifferentiated mesenchymal cell that can be expand- 
ed in culture. In a preferred embodiment, dermal fibrob- 
lasts are injected because they can be readily obtained 
and expanded and because they are one of cell types 

35 normally present in the dermis and subadjacent tissue. 
[0016] A dermal fibroblast culture is initiated from a 
2x5 mm full thickness biopsy specimen of the skin. Be- 
cause of the phenomenon of allograft rejection, which 
is well known to transplantation surgeons and immunol- 

40 ogists, it is essential that the cultured fibroblasts be his- 
tocompatible with the host. Histocompatibility can be en- 
sured by obtaining a biopsy of the subject whose dermal 
defect is to be corrected and culturing the fibroblasts 
from this specimen. 

45 [0017] Before the initiation of the culture, the biopsy 
is washed repeatedly with antibiotic and antifungal 
agents. Thereafter, the epidermis and the subcutaneous 
adipocyte-containing tissue is removed, so that the re- 
sultant the culture is substantially free of non-fibroblast 

so cells, and the specimen of dermis is finely divided with 
scalpel or scissors. The pieces of the specimen are in- 
dividually placed with a forceps onto the dry surface of 
a tissue culture flask and allowed to attach for between 
5 and 10 minutes before a small amount of medium is 

55 slowly added, taking care not to displace the attached 
tissue fragments. After 24 hours of Incubation, the flask 
is fed with additional medium. When a T-25 flask is used 
to start the culture the initial amount of medium is 1 .5-2.0 
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ml. The establishment of a cell line from the biopsy spec- 
imen ordinarily takes between 2 and 3 weeks, at which 
time the cells can be removed from the initial culture ves- 
sel for expansion. 

[0018] During the early stages of the culture it is de- 
sired that the tissue fragments remain attached to the . 
culture vessel bottom; fragments that detach should be 
reimplanted into new vessels. The fibroblasts can be 
stimulated to grow by a brief exposure of the tissue cul- 
ture to EDTA-trypsin, according to techniques well 
known to those skilled in the art. The exposure to trypsin 
is too brief to release the fibroblasts from their attach- 
ment to the culture vessel wall. Immediately after the 
cultures have become established and are approaching 
confluence, samples of the fibroblasts can be removed 
for frozen storage. The frozen storage of early rather 
than late passage fibroblasts is preferred because the 
number of passages in cell culture of normal human fi- 
broblasts is limited. 

[0019] The fibroblasts can be frozen in any freezing 
medium suitable for preserving fibroblasts. A medium 
consisting of 70% growth medium, 20% (v/v) fetal bo- 
vine serum and 10% (v/v) dimethylsulfoxide (DMSO) 
can be used with good effect. Thawed cells can be used 
to initiate secondary cultures to obtain suspensions for 
use in the same subject without the inconvenience of 
obtaining a second specimen. 
[0020] Any tissue culture technique that is suitable for 
the propagation of dermal fibroblasts from biopsy spec- 
imens may be used to expand the cells to practice the 
invention. Techniques well known to those skilled in the 
art can be found in R.I. Freshney, Ed., ANIMAL CELL 
CULTURE: A PRACTICAL APPROACH (IRL Press, Ox- 
ford England, 1986) and R.I. Freshney, Ed., CULTURE 
OF ANIMAL CELLS: A MANUAL OF BASIC TECH- 
NIQUES, Alan R. Liss & Co., New York, 1987), which 
are hereby incorporated by reference. 
[0021 ] The medium can be any medium suited for the 
growth of primary fibroblast cultures. In most instances, 
the medium is supplement with serum in the amount of 
between 0.5 % and 20 % (v/v) to promote growth of the 
fibroblasts. Higher concentrations of serum promote 
faster growth of the fibroblasts. In a preferred embodi- 
ment the serum is fetal bovine serum, which is added to 
a final concentration of 10 % of medium. The medium 
for example can be high glucose, DMEM supplemented 
with 2 mM glutamine, 110 mg/L sodium pyruvate, 10 % 
(v/v) fetal bovine serum and antibiotics ("complete me- 
dium"). 

[0022] The ceils can be passaged into new flasks by 
trypsinization. For expansion, individual flasks are split 
1:3. Triple bottom, T-150 flasks, having a total culture 
area of 450 cm 2 are suitable for the practice of the in- 
vention. A triple bottom T-150 can be seeded with about 
6x1 0 6 cells and has a capacity to yield about 1.8x10 7 
cells. When the capacity of the flask is reached, which 
typically requires 5-7 days of culture, the growth medium 
is replaced by serum-free complete medium; thereafter 



the cells are incubated, i.e., held at between about 30°C 
and about 40°C, for at least 6 hours, preferably for great- 
er than 12 hours and most preferably from 16-18 hours 
at 37°C, in the protein-free medium. The incubation of 

5 the cells in serum free medium substantially removes 
... from the cells the proteins that are derived from the fetal 
bovine serum which, if present, would be immunogenic 
in the subject and cause an allergic reaction. 
[0023] At the end of the incubation in serum free me- 

10 dium, the cells are removed from the tissue culture flask 
by trypsin/EDTA; washed extensively by centrifugation 
and resuspension; and suspended for injection in an 
equal volume of injectable isotonic saline. Six triple bot- 
tom T-150 flasks, grown to capacity, yields about 10 8 

is cells which is sufficient to make up about 1 .0 ml of sus- 
pension. 

[0024] Alternatively, the cells can be transported at 
4°C so long as they are injected within 18 hours of the 
time that the suspension was made. The cells can be 

20 suspended in an equal volume of complete medium, ex- 
cept for the absence of phenol red pH indicator, and the 
replacement of the fetal bovine serum by the subject's 
serum for such transportation (transport medium). The 
cells can be aspirated and injected in the transport me- 

25 dium. 

[0025] The volume of saline or transport medium in 
which the cells are suspended is not critical. Depending 
upon such factors as the number of fibroblasts the prac- 
titioner desires to inject, the size and number of the de- 
30 fects that are to be treated and the urgency of the sub- 
ject's desire to obtain the results of treatment, the prac- 
titioner can suspend the cells in a larger volume of me- 
dium and inject correspondingly fewer cells at each in- 
jection site. 

35 

42. ALTERNATIVE METHOD OF OBTAINING AN 
INJECTABLE CELL POPULATION IN A VISCOUS 
SUSPENSION 

40 [0026] When the repair of dermal defect requires a 
large volume of material, the present invention provides 
an alternative method of preparing an injectable sus- 
pension of cells. Examples of such defects include sub- 
jects in need of labia oralis augmentation, treatment of 
45 nasolabial folds and treatment of subcutaneous defects. 
[0027] The alternative method is identical to the 
above-described method until a population of about 
1x10 6 cells is obtained. A plasma clot is formed in the 
bottom of a 1 00 mm petri dish, that is treated to have a 
50 tissue culture surface, by adding 2 ml of the subject's 
plasma and 50-100 units of autologous thrombin (typi- 
cally in 50 pJ) so as to form clot. Cultured dermal fibrob- 
lasts, 1 x1 0 5 cells in 3-5 ml are seeded on the surface of 
the clot and cultured for a further 7 days in complete 
55 medium. At the end of 7 days, the complete medium is 
exchanged f or seaim-f ree medium. A protocol in which 
the medium is twice removed and replaced with serum- 
free medium at hourly intervals, and thereafter the cells 
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are incubated a further 1 4-1 8 hours in a serum-free me- 
dium yields satisfactory results. After the incubation in 
serum free medium is completed, the clot can be aspi- 
rated into a syringe and injected as needed. 
[0028] In an alternative embodiment of the invention 
the fibroblasts are not made into a suspension. Rather, 
the clot is used intact, or cut with a scalpel to a desired 
shape, and the fibroblast-seeded surface of the clot is 
applied as a dressing to the subject's dermis after der- 
mal abrasion. 

4.3. THE ADMINISTRATION OF THE CELLS TO 
SUBJECTS 

[0029] The cell suspensions of the invention can be 
used to treat derma! defects by use of the same tech- 
niques that those skilled in art presently employ to use 
ZYDERM® and ZYPLAST®. The cell suspension can 
be used in place of atelocollagen solutions with the ad- 
vantages set forth as above. Representative teachings 
concerning the use of injectable material for augmenting 
the subadjacent dermis and subcutaneous tissue can 
be found in the surgical literature. Gonzales, U.M., 1 992, 
Aesthetic Plastic Surgery 16:231-4; Nicolle, F.V., 1985, 
Aesthetic Plastic Surgery 9:159-62; Pieyre, J.M., 1985, 
Aesthetic Plastic Surgery 9:153-54; which are hereby 
incorporated by reference in their entirety. 
[0030] The treatment of fine superficial facial lines, 
one embodiment of the invention, can be accomplished 
as follows. The area to be treated is prepped with alco- 
hol and stretched to give a taut surface. A syringe is filled 
with a cell suspension and fitted with a 30 ga. needle for 
injection. The needle is inserted into the skin site as su- 
perficially as possible; the orientation of the bevel is not 
critical. An intradermal injection is made by gentle pres- 
sure until a slight blanch is seen. Multiple serial injec- 
tions are made. 

[0031] In other embodiments the injectate can be 
placed in the obicularis musculature, to treat hypoplasia 
of the lip or into the subcutaneous tissue to treat deep 
subcutaneous defects. 

[0032] In an alternative embodiment extensive areas 
of acne scaring can be treated by dermal abrasion to 
the level of the middle or deep dermis. A fibroblast con- 
taining clot is then fashioned so as to cover the abraded 
surface and applied so that the fibroblast-seeded side 
of the clot is juxtaposed to the abraded dermal surface. 
The applied clot is then covered with a surgical dressing 
such as Xeroform®, Adaptic® or any nonocclusive sur- 
gical dressing. 

5. SUMMARY OF THE CLINICAL EXPERIENCE 

[0033] Six patients have undergone treatment of var- 
ious dermal defects according to the above-described 
method. The diagnoses were as follows: laugh lines (na- 
solabial folds), 2 patients; perioral wrinkles, 2 patients; 
glabellar furrows; depressed scar; lip hypoplasia; and 



actinic cheek rhytidity. 

[0034] Each patient was given a forearm test dose of 
0.1 ml of the cell suspension. Two patients developed a 
slight erythema; but there were no other signs of reac- 

5 tion to the injections. Three weeks later therapeutic in- 
jections having a total volume of 1 .0 ml were made at 
the site of the dermal defects. Four weeks later in some 
patients a second therapeutic injection of 1.0 ml was 
performed. Only in the patient having lip augmentation 

10 was a second injection made to repair the same defect; 
all other patients had only one injection into each treat- 
ment area. 

[0035] The patients had minimal to no erythema and 
there were no signs of an immediate systemic or local 

15 adverse reactions. Each patient was able to work imme- 
diately following the injections and in each patient the 
improvement was immediately noticeable. 
[0036] There was minimal only discomfort associated 
with the injections. The discomfort was reported to be 

20 less than that associated with bovine atelocollagen in- 
jections. The patients expressed their satisfaction with 
the treatment and their desire to undergo further treat- 
ments of other defects. Correction of the dermal defects 
has been noted by friends and associates of the patients 

25 who had no knowledge of the treatments. There are no 
visible sequelae of the treatment of the skin, although 
some evidence of the treatment can be detected by pal- 
pation. 

[0037] There have been no delayed local or systemic 
30 adverse reactions during a six month post-injection trial 
period. None of the patients have developed lumps, ir- 
regularities or unevenness. Most significantly, the ther- 
apeutic effects of the injections have shown no diminu- 
tion during the period of observation, which has extend- 
35 ed to more than 6 months from the time of injection, dur- 
ing which time, a bovine atelocollagen injection would 
have.been expected to be absorbed. Rather, the thera- 
peutic effects in some patients available for long-term 
follow-up showed benefits that increased with time. The 
40 late onset of long-term improvements indicates that the 
injected fibroblasts are metabolically active and lay 
down additional extra-cellular matrix at the site of injec- 
tion. 

[0038] The present invention is not to be limited in 
45 scope by the specific embodiments described which are 
intended as single illustrations of individual aspects of 
the invention, and functionality equivalent methods and 
components are within the scope of the invention. In- 
deed, various modifications of the invention, in addition 
so to those shown and described herein will become ap- 
parent to those skilled in the art from the foregoing de- 
scription. Such modifications are intended to fall within 
the scope of the appended claims. All cited references 
are, hereby, incoiporated by reference. 
55 [0039] The subject matter defined in the following par- 
agraphs also forms a part of the present invention: 
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Paragraph 1 

[0040] A method for the long-term augmentation of 
subcutaneous or dermal tissue in a human subject 
which comprises: 

a) providing a suspension of autologous, passaged 
dermal fibroblasts, substantially free of immuno- 
genic proteins 

b) identifying a defect that is susceptible to amelio- 
ration by augmentation of the subadjacent subcu- 
taneous or dermal tissue; and 

c) injecting an effective volume of the suspension 
into the subadjacent tissue so that the tissue is aug- 
mented. 

paragraph 2 

[0041 ] The method of paragraph 1 , wherein the defect 
is a rhytid : stretch mark, a depressed scar, a cutaneous 
depression of non-traumatic origin or an underdevelop- 
ment of the lip. 

Paragraph 3 

[0042] The method of paragraph 1 , wherein the sus- 
pension further comprises human fibrin in an amount ef- 
fective to form an injectable gel. 

Paragraph 4 

[0043] The method of paragraph 3, wherein the inject- 
able gel is comprised of thrombin-activated homologous 
plasma. 

Paragraph 5 

[0044] The method of paragraph 1 , which further com- 
prises the steps of: 

a) biopsying the dermis of the subject; 

b) passaging the dermal fibroblasts from the dermal 
biopsy in a culture medium comprising between 
0.5% and 20% non-human serum, so as to provide 
dermal fibroblasts substantially free of adipocytes, 
keratinocytes and extracellular matrix; 

c) incubating the passaged dermal fibroblasts in a 
serum-free medium for at least 6 hours at between 
about 30°C and about 40° C; and 

d) exposing the incubated fibroblasts to a proteolyt- 
ic enzyme so as to suspend the fibroblasts. 

Paragraph 6 

[0045] A device for repairing a dermal defect in a sub- 
ject comprising: 

a) a hypodermic syringe having a syringe chamber, 



a piston disposed therein, and an orifice communi- 
cating with the chamber, - 
b) a suspension comprising: 

5 - ■ 1) dermal fibroblasts derived from the subject, 
said fibroblasts being substantially free of cells 
other than fibroblasts and substantially free of 
proteins that are immunogenic in the subject, 
and 

10 2) a pharmaceutical^ acceptable carrier solu- 

tion, said suspension being disposed in the 
chamber; 
and 

15 c) a hypodermic needle affixed to the orifice. 
Paragraph 7 

[0046] A method of making a device of paragraph 6, 
20 comprising the steps of: 

a) biopsying the dermis of the subject; 

b) passaging the dermal fibroblasts from the dermal 
biopsy in a culture medium comprising between 

25 o.5% and 20% non-human serum, so as to provide 
dermal fibroblasts substantially free of cells other 
than fibroblasts; 

c) incubating the passaged dermal fibroblasts in a 
serum-free medium for at least 6 hours at between 

30 about 30°C and about 40°C; 

d) exposing the incubated fibroblasts to a proteolyt- 
ic enzyme so as to suspend the fibroblasts; and 

e) adding the suspended fibroblasts to a pharma- 
ceutically acceptable carried solution so that a sus- 

35 pension is formed and placing said suspension into 
the syringe chamber. 

Paragraph 8 

40 [0047] A method of repairing sequelae of acne vul- 
garis in a subject which comprises the steps of: 

a) providing a fibroblast-seeded clot having dermal 
fibroblasts derived from the subejct, said fibroblasts 

45 being substantially free of cells other than fibrob- 
lasts, and said clot being substantially free of pro- 
teins that are immunogenic in the subject; 

b) abrading a site of sequelae of acne vulgaris of a 
subject to the level of the middle or deep dermis; 

so and 

c) applying the clot to the abraded site, so that the 
seeded fibroblasts are juxtaposed to dermis. 



55 Claims 

1 . Expanded, autologous dermal fibroblasts substan- 
tially free of culture medium serum-derived pro- 
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teins, for use in cosmetic augmentation of cosmetic 
or aesthetic defects in the skin of a subject. 

2. Autologous, passaged dermal fibroblasts, substan- 
tially free of culture medium serum-derived pro- 
teins, for use in long-term augmentation of subcu- 
taneous or dermal tissue in a human subject. 

3. Dermal fibroblasts as claimed in claim 2, wherein 
the subcutaneous or dermal tissue comprises a de- 
fect that is susceptible to amelioration by augmen- 
tation of the subadjacent subcutaneous or dermal 
tissue. 

4. Dermal fibroblasts as claimed in any one of claims 
1 to 3, said fibroblasts being substantially free from 
non-fibroblast cells. 

5. Dermal fibroblasts as claimed in any one of clams 
1 to 4, wherein the defect is a rhytid, stretch mark, 
a depressed scar, a cutaneous depression of non- 
traumatic origin or and underdevelopment of the 
lip. 

6. Dermal fibroblasts as claimed in any one of claims 
1 to 5, in the form of a suspension. 

7. Dermal fibroblasts as claimed in claim 6, wherein 
the suspension comprises human fibrin in an 
amount effective to form an injectable gel. 

8. Dermal fibroblasts as claimed in claim 7, wherein 
the injectable gel comprises thrombin-activated ho- 
mologous plasma. 

9. Dermal fibroblasts as claimed in any one of claims 
1 to 8, which the fibroblasts are obtained by the 
steps of: 

(a) passaging dermal fibroblasts previously ob- 
tained by a dermal biopsy from the subject in a 
culture medium comprising between 0.5% and 
20% non-human' serum, to provide dermal fi- 
broblasts substantially free of non-fibroblast 
ceils; 

(b) incubating the passaged dermal fibroblasts 
in a serum-free medium for at least 6 hours at 
between about 30 °C and 40 °C; and 

(c) exposing the incubated fibroblasts to a pro- 
teolytic enzyme to suspend the fibroblasts. 



broblasts substantially free of adipocytes, ke- 
ratinocytes and extracellular matrix; 

(b) incubating the passaged dermal fibroblasts 
in a serum-free medium for at least 6 hours at 

s between about 30 °C and 40 °C; and 

(c) exposing the incubated fibroblasts to a pro- 
teolytic enzyme to suspend the fibroblasts. 

11. A device for repairing a dermal defect in a subject 
10 comprising: 

(a) a hypodermic syringe having a syringe 
chamber, a piston disposed therein, and an or- 
ifice communicating with the chamber; 
is (b) dermal fibroblasts as claimed in any one of 

claims 1 to 1 0, and a pharmaceutically accept- 
ablecarriersolution, said suspension being dis- 
posed in the chamber 

20 12. A device as claimed in claim 11 , further comprising 
a hypodermic needle affixed to the orifice. 

13. A method of making a device as claimed in claim 11 
or claim 12, comprising the steps of: 

25 

(a) passaging dermal fibroblasts previously ob- 
tained by a dermal biopsy from the subject in a 
culture medium comprising between 0.5% and 
20% non-human serum, to provide dermal fi- 

30 broblasts substantially free of cells other than 

fibroblasts; 

(b) incubating the passaged dermal fibroblasts 
in a serum-free medium for at least 6 hours at 
between about 30 °C and 40 °C; 

35 (c) exposing the incubated fibroblasts to a pro- 

teolytic enzyme so as to suspend the fibrob- 
lasts; and 

(d) adding the suspended fibroblasts to a phar- 
maceutically acceptable carrier solution so that 

40 a suspension is formed and placing the suspen- 

sion into a syringe chamber. 

14. A fibroblast-seeded clot, having dermal fibroblasts 
derived from a subject, said fibroblasts being sub- 

45 stantially free of cells other than fibroblasts, and 
said clot being substantially free of culture medium 
serum-derived proteins, for use in repairing seque- 
lae of acne vulgaris in the subject. 



10. Dermal fibroblasts as claimed in any one of claims 
1 to 9, which fibroblasts are obtained by the steps of: 

(a) passaging dermal fibroblasts previously ob- 55 
tained by a dermal biopsy from the subject in a 
culture medium comprising between 0.5% and 
20% non-human serum, to provide dermal fi- 
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